Purpose: To investigate whether changes in Medical Aid (MA) status are associated with unmet need and catastrophic health expenditure (CHE). Methods: Data from the 2010 to 2014 Korea Health Panel (KHP) were used. The impact of changes in annual MA status ('MA to MA,' 'MA to MA Exit,' 'MA Exit to MA,' and 'MA Exit to MA Exit') on unmet need (all-cause and financial) and CHE (10% and 40% of household capacity to pay) were examined using the generalized estimating equation (GEE) model. Analysis was conducted separately for MA type I and II individuals.
Ⅰ. Introduction
South Korea operates a Medical Aid (MA) program guaranteeing the provision of appropriate health care services to selected low-income individuals to [1] . In contrast to the National Health Insurance (NHI) system that covers around 97% of the population funded through income level insurance premium contributions, the MA program is a public medical assistance program funded entirely by the government under the National Basic Livelihood Security Act [2] . In Korea, MA beneficiaries are classified into types I and II based on work capacity. Specifically, the type I category encompasses individuals or households without labor capability and other specific cases whereas the type II category embraces households with work-capable individuals [3] . Unsurprisingly, recipient copayment levels differ between type I and II individuals, with type II beneficiaries being subject to higher amounts of copayment for outpatient and inpatient services.
In brief, type I individuals are not subject to paying for inpatient services while type II individuals are responsible for 10% of the total costs. Regarding outpatient services, type I individuals are required to pay between 1,000 and 2,000 Korean Won (KRW) depending on the level of medical institution, and are provided a monthly health maintenance fee of 6,000 KRW to support copayments, with a maximum ceiling being applied to limit out-of-pocket expenditure. In contrast, type II individuals pay 1,000 KRW for outpatient services at primary clinics and 10% of the total costs for services at secondary or tertiary hospitals.
Public assistance is important to ensure that socially vulnerable individuals maintain adequate living stan-dards. Concurrently, social security systems need to prevent individuals from falling into poverty traps, which requires the implementation of self-sufficiency rather than income transfer programs under necessary conditions [4] . Similarly, the MA system aims to guarantee appropriate access to health care services and assist needy individuals to attain economic independence [5] . In fact, a self-sufficiency program largely targeting MA individuals, particularly those with work capacity, is currently operated by the government to decrease welfare dependency [6] [7] . The government aims to decrease welfare expenditure, promote better use of health care services, and alleviate welfare dependency of work-capable beneficiaries by pursuing appropriate MA exits.
Under such circumstances, health care utilization of MA beneficiaries has been of concern as beneficiaries are reported to be utilizing higher amounts of health care services than NHI covered individuals, even after adjustment for health-related characteristics [8] .
It is known that certain characteristics are shared by the MA group, including old age, low education level, higher likelihood of disability, and poor health partially impacted by low health literacy and management skills [9] . However, the fact that beneficiaries have been reported to utilize around three times higher medical costs than their NHI counterparts, along with the increasing trends in total expenditure, has led to concerns for moral hazard [10] . This is because recipients can use medical services by paying only a part of the total medical costs, which can result in unnecessary medical overuse [11] .
Simultaneously, the likelihood of increased unmet needs and mild catastrophic health expenditure (CHE) also needs to be considered because the NHI program is operated under a low cost-low benefit
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Original Articles policy, which may lead to high out-of-pocket costs [12] [13] . Health care spending is regarded as being catastrophic when the amount exceeds a certain percentage of a household's capacity to pay [14] . As the MA benefit package is fundamentally identical to that of the NHI, lower income individuals, including type II recipients subject to higher co-payments, may face higher levels of barriers in accessing medical care [12] .
However, few studies have investigated the effect of MA beneficiary exits on unmet need and CHE using longitudinal, nationally representative data. Therefore, the aim of this study was to investigate whether transitions in MA status among beneficiaries were associated with higher likelihood of unmet need and CHE. 
Ⅱ. Materials and Methods

Study population and design
Outcome variable
The outcome variables of this study were unmet need and CHE. Unmet need was further categorized into unmet need due to all causes and unmet need due to financial reasons. Unmet need was measured based on self-reports to the question "Did you experience unmet need?" If individuals responded "yes" to the question, they were further asked about reasons behind their experience of unmet need. Available options included finance-, access-, health-, and time-related responses. Individuals who reported an experience of unmet need were classified into the "yes" unmet need category, and those who responded with having unmet need due to financial reasons were categorized into the "yes" unmet need due to financial reasons category. CHE was measured using the Xu method proposed by the World Health Organization (WHO), and calculated based on the percentage of health spending over a household's capacity to pay [14] . Two different standards were used as thresholds for CHE-10% and 40% of a household's capacity to pay. The 40% standard was applied as proposed by the WHO [16] . The 10% criteria was additionally considered to denote mild CHE based on previous Korean studies that identified health care spending exceeding 10% of the effective household's income as an overburden [17] . 
Interesting variable
The interesting variable of this study was annual MA transition status. MA beneficiaries at the 2010 baseline were identified. Beneficiaries were then followed up in the subsequent year to check whether they remained as beneficiaries or lost their beneficiary status ("MA to MA" or "MA to MA Exit"). In other words, as the baseline consisted of only MA beneficiaries, participants were only classified into the "MA to MA" or "MA to MA Exit" groups at the first year of follow-up.
Afterward, individuals who were followed up could be categorized into four groups depending on the transition status ("MA to MA," "MA to MA Exit," "MA Exit to MA," and "MA Exit to MA Exit" groups [ Figure 1 ]).
Covariates
The covariates of this study were sex (male or fe- 
Statistical analysis
The general characteristics of the study population were examined using chi-square test to examine differences between groups. In studying the effect of 
Korean Society for Quality in Health Care
Original Articles Ⅲ
. Results
The general characteristics of MA type I study subjects are shown in Table 1 
Ⅳ. Discussion
In MA type I individuals, higher likelihood of unmet need and unmet need due to financial constraints was present in individuals who exited MA beneficiary status compared to those with continuous MA coverage. In contrast, such tendencies were not found among MA type II beneficiaries. The findings are generally in accordance with previous studies in Korea which have demonstrated that the near poor groups show higher levels of unmet need due to financial constraints [18] . A study specifically focusing on the elderly also analyzed that the near poor elderly groups experience higher risks of unmet need due to both financial and non-financial constraints [19] . The results of this study add further insights by specifically showing that MA exits are associated with increased likelihood of unmet need and unmet need resulting from financial reasons. Furthermore, by distinguishing between MA type I and II beneficiaries, the findings reveal that such increased likelihood affects only the MA type I group consisting of individuals without work capability.
The findings on unmet need are comprehensible considering that MA exits can increase the level of financial burden experienced by formal recipients using health care services as individuals are no longer provided with the benefit of low-cost sharing. Furthermore, the increased odds of unmet need found only in type I individuals can be interpreted in the following way. Successful welfare exits of work-capable individuals, referring to exits following enhanced self-sufficiency, are promoted by the government which aims to prevent social exclusion and alleviate welfare dependency so that individuals take are able to carry responsibility and participate in the labor market [6, 20] [23] . Catastrophe has also been identified to positively correlate with out-of-pocket spending on health care [24] . Additionally, type I "MA Exit to MA Exit" group showed higher odds of CHE set at both the 10% and 40% 
Ⅴ. Conclusion
The findings demonstrate that MA exits are related to higher likelihood of all-cause and finan- 
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